to the heated infected fluid, normal aUantoic fluid, both heated and unheated, and physiological salt solution were used. In the process of heating the infected fluids, the times at which infectivity and hemagglufinating ability disappeared were determined.
Methods for determining oxygen uptake have been described previously (8) and methods for fitrating infectivity and hemagglutination are described in immediately preceding papers in this journal.
EXPERIMENTAL RESULTS
From the graph shown in Fig. i , it can be seen that amounts of allantoic fluid up to and including 0.5 cc. injected intra-allantoically, had no significant effect on the oxygen consumption of the receptor eggs. When the amount 8.
7.
6. of fluid was increased to 0.75 cc., however, a marked increase in oxygen consumption (2½ times that necessary to be regarded as significant (8)) was produced. An increase is still seen with 2.0 cc. of fluid, but the eggs receiving 3.0 cc. showed a significant drop in oxygen uptake. No significant increase was noted in the eggs receiving equivalent amounts of saline solution.
Injection of the infected fluid into the yolk sacs of eggs caused similar alterations in respiration. No significant alterations in respiration were caused by the intra-aUantoic injection of equivalent amounts of heated or unheated normal allantoic fluids.
From a study of Fig. 2 , it is apparent that the stimulating effect of 1.0 cc. of infected fluid is not destroyed by heating for 20 minutes, but disappears after heating for 30 minutes. In terms of the data shown in Fig. 1, this It should be noted that the solid line in Fig. 2 is essentially the reverse picture of the first part of the data seen in Fig. 1 , and that the dotted line in Fig.  2 is the reverse of the remainder of the data seen in Fig. 1 . In one instance, increasing concentrations of toxin were introduced by increasing the amounts of the fluid injected, while ii the second experimen decreasing concentrations of toxin were introduced because of prolongation of the period of heating.
Infectivity of the fluid was completely lost by heating for 20 minutes. Hemagglutination disappeared after heating the fluid for 10 minutes. DISCUSSION Although the production of toxins by rickettsiae is well established and has been rather minutely studied (4-7) little information is available concerning viral toxins.
Rake and Jones (9) have shown the probable formation of a toxin by the virus of lymphogranuloma venereum. Using 36 million infective units, these workers were able to produce early death with hepatic necrosis in mice.
Henle and Henle (10-13) and Hale and McKee (14) have described tonic and clonic convulsions in mice inoculated intracerebrally with concentrated preparations of allantoic fluid infected with influenza virus which they believed to be caused by a toxin. These mice die 24 to 72 hours following inoculation. Those workers have also reported that the toxic factor cannot be separated from the virus particle. In eggs, however, they were able to show that the infectivity titre often reached a peak 24 hours following the inoculation of the seed virus, whereas the maximum toxicity of the allantoic fluid occurred 48 hours after inoculation. Heat, formalin, and irradiation with ultraviolet light were found to cause more alteration in infectivity than in toxicity.
Parodi etal. (15) attributed the depression of respiration in infected eggs to interference with gaseous exchange as a result of thickening of the chorioallantoic membrane.
The experimental results reported here indicate a direct effect of the toxin on cellular metabolism, particularly in view of the fact that the effect was obtained when the infected fluid was injected by the yolk sac route.
Our results suggest that the influenza virus toxin differs from rickettsial toxins and from the toxin produced by the lymphogranuloma venereum virus. These latter toxins are labile, and are closely associated with active rickettsiae or virus particles, while the influenza virus toxin which we have studied may be separated from the active virus particles by heating. Thus the influenza toxin appears more analogous to bacterial toxins than to rickettsial toxins and lymphogranuloma venereum toxin. Whether the influenza toxin will prove to be antitoxinogenic remains to be seen. Attempts are being made to concentrate and purify this toxin, as a preliminary to further studies of its nature and activity.
The method described here may prove of value in the study of the physiological action of other types of toxins, since it is sensitive, rapid, and efficient as compared to the use of animals.
S~RY
Allantoic fluid from embryonated eggs infected with influenza A virus contains a toxic agent which can be demonstrated and quantitatively measured by its rapid effect on oxygen consumption when it is introduced in new series of fertile eggs.
The effects were measured 90 minutes after the injection of the infected fluid, and were seen foUowing both intra-allantoic injection and injection into the yolk sac.
This toxin, in concentrations resulting from the injection of 0.5 co. or less of the infected fluid, has no effect on oxygen consumption. The injection of 0.75 to 2.0 cc. of the fluid strikingly increases the oxygen consumption of the fertile eggs, while the injection of S.0 cc. markedly depresses respiration. A similar reversal and eventual loss of the effect of the toxin on respiration were noted when the concentration of toxin was progressively diminished by heat inactivation.
The toxic agent is slowly inactivated by heating at 56°C., but is effective long after infectivity and hemagglutinating ability have been destroyed. In this respect the agent differs from rickettsial and lymphogranuloma venereum virus toxins.
The method described may be of value in studying the physiological effects of other toxic agents.
